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In the previous method, the waving drive detection was based on the extracted trajectory of the vehicle. The trajectory extract method was using either of marker, natural feature points or matching of the input image. The method which uses a marker is reliable, but in snow road, the marker based method can't be used.
The natural feature points approach and matching of the input images approach is very robust against the situation. These method compute there motion from the movement of each feature or the difference of the input image between 2 short different time. On the other hand, any moving object will cause a sever error on the estimated trajectory. Thus, to estimate the trajectory, the problem becomes the distinguish between the static area and the moving area.
In this paper, we propose a method which uses the matching of 2 input images. To avoid the effect of other running cars, we use only static area between the front vehicle. Figure 1 shows the example of the input image and the top-view image. The boxed area drawn on the input image expresses the region of the top-view image. The convert Fig. 1 . Example of the input image and the TopView image from the input image to the top-view image is done using Homography. The Homography is calculated once previously according to the camera position and the angle. We assume that there are no moving object included in this region.
From the 2 conecutive top-view frame, we estimate the velocity of the vehicle. The difference of the 2 top-view image is caused by the velocity of the vehicle, since no moving object is included in the top-view.
In this paper, we introduce a simple model of the vehicle velocity. In the model, the velocity is express by 1 rotation and 1 translation, which corresponds to rotation and translation of the top view image. From the input image and the top view image, we can provide a predicted image of the next top view. In this method, we try a lot of parameters to generate the top view image. We choose the parameter which give the minimum difference from the real top view image and the predicted next top view image.
In the experiment, we made an experimental system which moves in real time. To reduce the computation time, we introduced the particle filter.
The experiment results show the robustness against the environment situation and fast computatin speed quick enough to estimate the trajectory. In this paper, we propose a method to detect the waving drive from a single camera in real-time. The requirement for the proposed method is computation time, accuracy and the dependency on the lane marker. The previous waving drive detection systems are based on the detection of the lane marker. Thus, the previous systems can't work on a road with no lane marker, like a snow road. The proposed method uses the planar region in front of the vehicle by converting it to a top-view image. The system is able to work on a road without a lane marker. To resolve the problem of the computation time, we apply the particle filter to speed up the proposed method. The proposed method is tested on both synthesized and real image to check the accuracy and computation speed. The experiment shows that the proposed method works on both roads with or without lane marker. Also, an online experiment is done to demonstrate that proposed method works in real-time.
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